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Translated  by 
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Defence  He„earch  Chemical  Laboratories,  Ottawa, 


1 

The  following  research  was  carried  out  in  part  as  graduate  work 

T  ”  ——————  —  “  '  '  ’  — — 

No,  228  (April  1918;  of  the  Index  of  the  Moscow  Commerce  Institute 

by  I'* ,  Woenes.  ensky  under  the  direction  of  Prof.  Schilow  in  the  year  1913 
and  later  carried  on  in  collaboration  with  Miss  L.  Lapin.  The  work  never¬ 
theless  has  been  neither  completed  nor  published.  Since  then  more  researches 
have  appeared  on  the  subject  and  it  may  bo  mentioned  in  the  first  place 

among  them  the  treatment,  of  Mecklenburg*!  Because  our  work  and  the  results 
“  —  -  -  —  “  ’  ™ 

Mecklenburg,  Zeitschr.  f,  Mlcktr.  21 .»  668  (1925) 

of  Mecklenberg  differ  substantially,  we  have  considered  it  fitting  to  publish 
our  work,  which  at  this  time  has  been  supplemented  by  now  experiments. 

Although  our  work  concerns  the  adsorption  of  a  gps  mixed  with  an 
air  stream,  yet  our  results  are  of  other  practical  uses,  such  as  filtration, 
leaching,  adsorption  by  ground,  etc.  ‘Hitatis  mutandis  the  same  regularities 
are  valid  also  for  the  methods  which  for-  the  basis  of  the  counter-current 


principle. 


-  - 


I-  Procedure  and  apparatus 

Work  has  been  dona,  on  the  one  hand  on  the  course  of  adsorption 
with  time  of  a  gas  mixed  in  an  air  stream  and  on  the  other  hand  on  the 
spatial  distribution  of  the  adsorbed  ga3  in  the  adsorption  layer,  etc.  in 
order  to  study  the  residual  concentration  in  the  streaming  air.  To  this 
end  we  had  the  adsorbing  layer  in  separate  sections,  that  is  divided  into 
separated  tubes  and  inserted  between  the  same  measuring  apparatus  with 

«v 

which  at  a  chosen  point  a  gas  analysis  could  be  carried  out.  Siiu.ll  tubes 
with  reagent  papers,  which  could  be  inserted  between  the  sections  as  well 
as  at  the  end  of  the  whole  apparatus,- allowed  the  appearance  of  the  gas  to 
be  recognized  at  different  places  along  tne  bed.  corresponding  to  the  con¬ 
sideration  that  progressiva  saturation  of  the  adsorbent  occurred  and  with 
it  the  protective  action  of  a  single  length  ceased. 

We  have  used  different  kinds  of  activated  charcoal  for  the 
adsorbent  and  chloride  as  the  gas.  The  apparatus  was  constructed  in  the 
following  manner:  The  velocity  of  the  air-chlorine  stream  was  regulated 
with  a  rheometer.  Both  gases  after  mixing  in  a  large  spherical  flask 
entered  through  a  two-way  cock  either  into  the  main  apparatus  or  into  a 
long  branching  tube,  which  offered  exactly  the  same  resistance  to  the  air 
stream  as  the  whole  charcoal  layer.  This  tube  allowed  the  gas  stream  to 
be  regulated  before  the  experiment  and  to  be  conducted  unchanged  into  the 
apparatus  at  the  beginning  of  the  experiment. 

The  gas  measuring  devices  consisted  of  flasks  of  2  liter  capacity 
with  ground  glass  stoppers  and  could  be  shut  off  by  turning  two  two-way  cocks 


without  intcrupting  the  air  stream.  A  funnel  with  a  /'lass  stopper  allowed  a 
KT  solution  to  bo  run  in  without  opening  the  flask.  The  iodine  so  liberated 
was  titrated  with  thiosulphate. 


The  apparatus  usually  contained  6  or  7  sections , each , of  them  consisted 
of  a  gias°-  tube  4  cm,  diameter  and  12  cm.  long  that  contained  an  effective  10  cm 
layer  of  charcoal  which  was  covered  at  both  ends  with  perforated  platinum 
plates.  For  downward  flow  the  tubes  a  provided  with  glass  stoppers  and 
connecting  tubes,  for  upward  flow  they  narrowed  in  a  ball  fitting  connecting 


oiece. 


With  this  apparatus  we  have  carried  out  the  following  series  of 
experiments: 

1.  We  have  determined  the  spatial  d.  stribution  of  the  chlorine  in  the 
gas  phase  along  the  entire  cnarcoal  bed  at.  the  moment  of  the  exhaustion  of 
the  protective  action.  This  is  done  by  the  simultaneous  shutting  off  of  all 
the  measuring  devices  immediately  after  tne  appearance  of  chlorine  at  the 
end  of  the  whole  apparatus. 

2,  We  have  followed  with  the  course  of  time,  the  concern  ration  of 
the  chlorine  in  the  flowing  air  at  different  places  in  the  absorbing  bed. 


3-  The  end  of  the  protective  action  at  different  places  in  the 
charcoal  bed  was  noted  uiat  is  ti.o  velocity  of  progress  of  the  first  trace 
along  t n.>  adsorbing  layer  was  uetermined. 


4,  By  weighing  a  single  tube  before  arid  after  the  expert:.  ..it  the 
absorbed  amount  of  cnlorine  was  determined  that  is  its  distribution  in  a 


sing*-  length  of  the  adsorbing  lay*. 
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5.  Occasionally  w®  have  confirmed  the  characteristic  approximate 
relation,  namely  CQ  x  T  -  X,  where  CQ  is  the  initial  ce  centration  of  the 
chlorine,  T  is  t.he  -ervice  time  of  a  definite  charcoal  layer  and  K  is  a 
constant. 


We  have  carried  out  all  these  series  of  experiments  at  different 
initial  concentrations  of  chlorine  and  air  stream  velocities,  as  well  as 
with  different  Winds  of  charcoal,  as  is  specified  in  the  de.,  Iptions  of 
individual  experiment*  in  the  following 


II,  Experimental  part 

A.  Experiments  on  the  distribution  of  c. lorine  in  the  air  inside  the 


adsorbing  la>er  at  the  moment  of  the  exhaustion  of  the  protective  action. 


No.  of  gas  meas- 

Amount  of  ad- 

Service 

Concentration  of 

uring  flasks  or 

sorbed  chlorine 

Time 

chlorine  in  the 

bed  layers  (  « 

in  grams 

air  stream  in  % 

layer  le.-gths  in 

of  the  initial 

decimeters ) 

Quantity 

1.  Velocity  of  the  air  stream  3  liters/min. 

Activated  "normal"  charcoal  (dry,  10  mm.  grain  size). 

(a)  Initial  chlorine  concentrati  i  2.2%. 

(Fig.  1  No.  2;  Fig.  2  No.  1;  Fig.  3  No.  8;  Fig.  6  No.  8) 


1 

5.7 

61 

8  0. 

100 

2 

5.4 

13  m. 

3  9. 

95 

3 

5.0 

33  m. 

92 

4 

4.6 

61  m. 

89 

5 

3.6 

70  m. 

82.5 

6 

2.0 

117  m. 

59 

7 

0.8 

144  m. 

— 

Initial  concentration 

3.96*. 

(Fig.  1  No.  3;  Fig.  2 

No.  2;  Fig. 

3  No.  2) 

1 

6.5 

28  s. 

ICO 

2 

6.05 

8  m. 

30  s. 

84 

3 

5.05 

25  m. 

90 

4 

4.17 

42  m. 

10  s. 

81 

5 

2.75 

58  m. 

10  3. 

■>J.L 

6 

0.48 

74  m. 

10  e. 

14 

7 

— 

90  a. 

-- 

o 


5 


m  i 


/'"N 

o 


o 


(c) 


Initial  oncent nation  8.2%, 
(Fig.  1  No.  4;  Fig.  3  NC.  1 


Fig.  6  No.  1) 


(b) 


1 

— 

100 

2 

— 

**  ra.  12  s. 

97.5 

3 

" 

12  ra.  24  s. 

96.5 

4 

20  ra. 

93 

29  m. 

84 

6 

38  m.  15  3. 

59 

7 

46  m.  54  8. 

12 

••  • 

V  Vw^.  wa  w-*v.  -».» 

stream  5  liters/min. 

Ncrraal  charcoal. 

Initial  concentration  0.66/6. 

(Fig.  3  Wo.  9) 

1 

1  ra. 

100 

2 

-- 

17  a. 

88 

3 

67  m. 

82 

J4 

116  m. 

71 

5 

182  m. 

36 

6 

Initial  concentration  0  93$. 

(Fig.  3  Wo.  7;  Fig.  6  No.  7) 

239  m. 

1 

31  s. 

100 

2 

•  • 

13  m,  20  s. 

99 

3 

«•« 

34  m.  45  s. 

94 

4 

70  m.  47  s. 

93 

5 

98  a..  7  s. 

74 

6 

132  m,  20  b. 

41 

7 

Initial  concentration  1.36$ 

166  m.  30  s. 

(Fig.  4  No.  2) 

1 

100 

o 

tL 

6  ra. 

96 

— — 

27  ra. 

91 

u 

49  ra.  30  s. 

83 

J 

«... 

76  m. 

58 

6 

«... 

*  89  ra. 

— 

7 

— 

♦  115  ra. 

—  - 

Misprint  in  Gera, an  t 

ext  -  corrected 

from  Russian  cf.  2. 

Elektroche 

12,  96  (1930) 
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(d)  Initial  concentration  1.93$. 

(Fig.  2  No.  5 j  Fig.  4  No.  1;  Fig.  3  No.  4;  Fig.  6  No.  4) 


1 

5.21 

23  8. 

100 

2 

4.73 

5  m.  50  3. 

97 

3 

3.97 

17  m.  34  s. 

4 

3.69 

33  m.  50  s. 

92 

5 

2.84 

52  m.  40  s. 

67 

6 

1.19 

71  m.  2  ">  s. 

4? 

7 

0.20 

88  m. 

-«• 

Coarse  grained  charcoal  (l6  mm,  diameter) 

Velocity  of  air  stream  3  litera/min. 

Initial  concentration  2.13$. 

V  ^  ig.  j.  .*  •  * 

/  •*  .  *  » -  *  .  _ 

w  p  £  mrn  l»u«  <4  )  * 

✓  *  *  • 

e  r-j  _  C.  m  f\ 

.  a.  -  ..O.  t>/ 

1 

4.9 

ro 

o 

CD 

100 

2 

4.8 

4  m. 

97 

3 

4.3 

18  m.  20  s. 

93 

4 

4.1 

45  m.  54  s. 

87 

5 

2.7 

66  m. 

73 

6 

1.0 

92  m.  30  s. 

47 

7 

- 

121  IT., 

6 

8 

- 

143  m. 

-- 

Mildly  activated  charcoal. 

Velocity  of 

air  stream  3  l*tara/min. 

Initial  concentration  2.2$ 

Clg.  1  No. 

1;  Fig.  3  No.  3;  Fig. 

6  No. 

2) 

1 

1.9 

20  s. 

100 

2 

1.9 

4  m.  54  s. 

93 

3 

1.9 

12  m.  54  s. 

91 

4 

- 

22  m.  30  a. 

$S 

5 

1.9 

34 

87 

6 

1.4 

45  m.  30  s. 

65 

n 

/ 

0.5 

>6  m.  50  s. 

16 

6 

- 

57  m.  30  s. 

MM 

Non-activated  charcoal. 

Velocit-  o * 

the  air  stream  3  liters/mir 

1. 

Initial  concentration  2.0$ 

2;  Fig.  6  No.  3) 

(Fig.  1  No. 

5;  Fig.  2  No.  3;  Fig. 

3  No. 

1 

MM 

10  j. 

104? 

2 

-M 

3  m.  ^5  s. 

95 

3 

M- 

12  m.  45  s. 

90 

4 

-M 

23  ns. 

-- 

5 

MM 

31  m.  45  e. 

5? 

6 

•M 

40  m. 

*.9 

7 

MM 

50  ra.  10  s. 

15 

7 


! 


vj 
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(h)  Char.jal  w_„h  185°  moisture. 

Velocity  of  the  air  stream  3  liters/min. 
Initial  concentration  2. 21, 

(rig,  2  No.  10) 


1 

1  m. 

8 

3.  100 

-- 

18  a. 

30 

s.  94 

3 

•  - 

47  m. 

20 

s,  89.5 

4 

— 

34  m. 

7 

0 ,  *•" 

5 

-- 

120  q. 

87 

6 

-- 

155  m. 

67 

7 

— 

189  m. 

30 

s.  14 

B. 

Series  of  experiments  to  determine  the 

change  of  the  chlorine 

-  -  +  ♦'•O' 

Hon  ir.  the  air  inside  the  adsorbing  layer  with 

time. 

Time  in  minutea  After  the  1st 

After  the 

2nd 

After  the  3rd 

layer  in  %  of 

layer  in 

%  of 

layer  in  ^  of 

init.  cone. 

init,  wt/uw i 

init.  cone. 

1,  Velocity  of  the  sir  strim  3 

liters/min. 

Initial  concentration  2. 056. 

(Fig. 

5  Noa.  4,  6,  8) 

10 

U 

0.5 

-- 

15 

24 

-- 

0.23 

20 

33 

10 

25 

45.5 

-- 

— 

30 

fee 

30 

8 

35 

69 

-- 

__ 

} 

SI.  5 

£.1 

J  X 

— 

45 

-- 

~~ 

31 

50 

fefe 

-- 

55 

83 

-- 

- 

oO 

-- 

82 

58 

o5 

94 

— 

— 

05 

-- 

-- 

r~ 

( 

90 

-- 

87 

-- 

115 

9o 

-- 

— 

120 

— 

*4* 

130 

-- 

94 

— ■ 

135 

-  - 

87 

2,  Veloc 

•vty  of  the  air  stream  3 

liters/min. 

Initi 

,al  concentration  3.96^ 

chlorine  vrig.  7). 

5 

3 

- 

- 

10 

14 

3 

- 

15 

32 

12 

2 

20 

50 

35 

- 

25 

fefe 

43 

- 

i 

1 

i 


o 


-  s 


30 

77 

56 

35 

90 

66 

4C 

97 

73 

45 

-- 

90 

50 

9a 

— 

60 

-- 

— 

65 

— 

93 

90 

-- 

— 

3.  Non-activated  charcoal. 

Velocity  of  the  air  stream  3  liters/min. 
Chlorine  concentration  2$.  (Fig,  5  Nos,  1,  2, 


5 

32 

1<5 

10 

to 

47 

1  c 

•A-  > 

80 

60 

20 

88 

32 
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92 

— 

30 

-- 

65 

35 

94 

— 

40 

94 

91 

45 

— 

— 

50 

— 

— 

4.  Charcoal  with  18$  moisture. 


Velocity  of  the  air 

stream  3  iite 

rs/min. 

Chlorine  concentration  2$.  (Fig. 

5  Nos.  5 

10 

8.8 

— 

15 

23. 9 

— 

20 

50.5 

5 

25 

58. 6 

-- 

30 

o7.2 

J4 

35 

n2 

— 

■aO 

8  2.3 

54 

45 

64 . 6 

-- 

50 

63.  6 

69 

55 

93.2 

-- 

to 

-- 

>  "0 

70 

65 

75 

-- 

— 

30 

— 

9j 

50 

— 

94 

105 

— 

-- 

y 


ne  aasoro. 


u n  1  o r in e  c o r, centr.»tior 


in  columns  2,  3,  4  of  the  table  the  values  of  C  x  T  are  given. 


3.  Hscu3Sion  of  the  ~>n 


-  f*  *■-  ^  3  1  -  •  *  v 


The  graphic  representation  \cZ.  tne  accompanying  figures/  of  time 
spatial  distribution  of  the  r.cisorbed  chlorine  in  the  charcoal  sections  of  the 
residual  chlorine  in  the  gas  oh-tse,  as  well  as  of  the  tine  lapses  of  the 
adsorption  process  is  given  in  the  cnaracteristi tally  inflected  curves.  Trey 
shew  clearly,  as  W.  Xecklenfcerg  er.on.asi zed,  that  tne  adsorption  capacity  of 
tne  charcoal  section  in  the  direction  of  tne  stream  remains  partially  unused. 

1  is  fact  plays  an  essential  part,  w.'.er.  the  efficiency  of  a  given  quantity  of 
adsorbent  is  considered,  however  tn.ere  are  other  points  of  importance  for  the 
complete  picture  of  tne  pm.er.omen . i.  and  its  course  in  time  wnicn  we  will  :o:.si  ier 
purely  empirically  witnout  calculating  tne  absolute  za.gnitt.de a 


The  concentration  of  tne  c.ulcrir.e  re  no thing  art  the  go phase  inside 


he  Charcoal  section  will  decrease  regular. 


* > . A  v  i. d x  cor«wCi.vriiv*c»*  t 


tr.e  er.tr  ipce  of  tr©  &r:\iratu*  *  ;  lero  at  t re  roir.t,  *:\©re  tr.e  rrlcnre  ;.c 


n.ger  appears  because  of  complete  edserpt i on. 


which  corresponds  to  this  gradient,  tnat  is  the  curve  of  falling  off  if  ir.e 
chlorine  concentration  ins  ice  the  charcoal,  can  be  expressed  m  length-  as 


o 


o 


We  1  i  ns  t  *  m»-  units ,  b- cause  ve  ha vp  to  deal  -'ith  a.  < 
progress  or  tne  cri.orir.e-  alonr  the  adsorb! Irver. 


or  t.-.e 


.It  Is  eel  f  evident  t;.;t  it  Is  really  not  a  .-rar  ier.t  c  rrv 
f.rea  for  the  advance  of  the  chlorine  through.  t;o  c'rco' 
Tho  express  ion  "curve"  ?.p  tr -re  tore  to  l?  under  »:-tooc  ir. 
mean  of  this  area  in  the  direction  of  tho  her  ’th  of  the 


:  v.t  a  gradient 
scr.se  of  the 


the  time  unite. 

In  the  lrst-  spaces  of  the  charcoal  layer.,  the  gradient  curve  for-.s 
under  the  same  conditions  es  in  the  middle**  graces;  the  chlorine  c  .r.oer.trntio : 


Ve  leave  the  accident*!  pas  sore  of  the  chlorine  to  the  end  cf  the  c-  reef- 1 
bed  out 9 id e  consideration.  This  will  •  ir.  fret  not  he  indie-1  ted  by  t. he  test 
caper  present  ot  the  end;  the  visible  blue  colour  shows  up  only  after  the 
gradual  appearance  of  t  e  chi  ripe  outside  tne  ch  coni  bed. 

increases  gradually  at  each  point  from  rero  to  the  initial  concentration, 
and  this  occurs  in  the  bulk  as  iv  1  >-d  sorption  capacity  of  i he  space  in  ouec-t ion 
as  we1!  as  the  rreceed? ng  ones  ar  ?  saturated,  exactly  the  same  may  be  observed 
by  the  appearance  of  gas  at  the  end  of  the  no.  orbing  layer;  this  same  gradient 
curve  appears  temporarily  with  small  charges  at  different  parts  of  tVo  bed 
(cf.  diagram) .  At  the  beginning  of  the  adsorbing  layer  (where  the  gas  enters) 
the  relation  is  different  xrom  all  the  others,  because  at  this  point  and 


only  at  this  point,  the  gradient  curve  does  not  gras  pally  build 


u':  i  rom  a 


concentration  equal  to  aero,  but  from  the  first  r.orrer.t  of  the  experiment 
has  a  value  ec.ua  1  to  the  initial  concentration  of  the  g-  and  remains 
constant  rt  th's  maximum,  Cons eaven tiy  the  build i,.g  up  of  t iv*  gr- dient 
curve  t  the  beginning  of  the  adsorbent  bed  follows  ;  course  r-o  that  the 
velocity  tiie  advar.ee  of  the  r;  s  a .->r>ears  greater  tVu  in  the  remaining 
p.'rf..  of  the  bed  and  therefore  the  cn'r®.  loading  duration  of  the  protective 
fetion  rt  t  h»  beginning  of  the  experiment-  in  com- n  r '  «on  with 


-  11  - 


ths  later  stages.  Only  after  the  gradient  curve  is  built  up 
advance  with  a  constant  velocity  in  the  direction  cf  the  bed 


car.  its  regular 
be  assured. 


Of  course  such  a  conception  is  only  to  be  regard 
In  reality  as  our  experiments  show,  the  gradient  curve  is 
by  the  advance  and  moreover  a  complete  saturation  of  the  a 


ed  as  approximate, 
appreciably  deformed 
dsorption  capacity 


of  the  apparently  used  up  part  of  the  charcoal  bed  does  not  occur,  but  this 
continues  adsorbing  more,  if  only  in  small  quantity.  It  can  therefore  be 
imagined  that  instead  of  a  parallel  displacement  of  the  gradient  curve,  it  under- 


oy 

goes  a  change  of  its  configuration  with  time,  where/ the  point  0  on  the  ordinate 

axis,  which  corresponds  to  the  initial  concentration,  can  be  considered  as  the 

starting  point  of  all  the  curves,  as  is  represented  schematically  in  Fig.  g; 

Actually  the  quadrilaterals  OAE,  GBC,  GCD,  etc.  at  a  definite  place  in  the  figure 

can  be  assumed  to  be  approximately  of  equal  size.  The  quadrilaterals  correspond 

to  the  adsorbed  amount  of  gas  related  to  a  definite  length  of  t,.a  adsorbing  bed 

and  each  single  one  corresponds  also  to  an  approximately  constant  service  time, 

that  is  to  an  approximately  equal  time  of  gas  protective  action.  This  corresponds 

to  the  stretches  of  the  curves  in  Fig,  3  running  rectilinearly,  which  show  the 

dependence  of  ths  service  time  on  the  length  of  the  adsorbing  section.  The 

initial  sections  of  the  corresponding  curves  ir»  Fig,  3  show  a  curve  which 

corresponds  to  the  smaller  quadrilaterals  OPQ,  OQR,  etc.  in  Fig.  8.  It  is 

therefore  consistent  that  at  the  beginning  of  the  adsorbing  layer  or  in  the 

first  period  of  the  adsorption  the  adsorptive  power  of  the  charcoal  layer  is 

exhausted  relatively  quickly,  since  the  later  ones  correspond  to  a  constant, 

maximum  (initial)concentration  of  the  adsorbable  gas.  The  service  time  of  tho 

initial  sections  of  the  adsorbing  layer,  related  to  a  unit  ,f  length,  is  there¬ 
in 

fore/shorter  one  in  ccmoariaon  to  the  middle  or  end  sections,  although  the 
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greatest  amount  of  chlorine  is  adsorbed  on  thj  initial  lengths,  because  tnese 
lengths  can  adsorb  more  after  the  expiration  of  their  service  tine.  It  is 

thence  also  understood  that  the  curves  which  represent  the  distribution  of  the 

adsorbed  chlorine  in  the  charcoal  bed  have  a  reverse  slope  to  the  curves  which 

represent  the  dependence  of  the  service  tine  on  the  length  of  the  charcoal  bed 

(cf.  Fig.  2  and  p). 

In  fact  we  have  observed  experimentally  out  method  of  procedure 
that  a  constant  service  time  is  obtained  with  a  given  tube  from  the  following 
ones.  The  last  tube  of  the  series  is  no  exception  on  the  ether  hand  we  find  for 
the  first  two  or  three  tubes  a  shorter  period  of  protective  action,  corresponding 
to  the  faster  progress  of  the  adsorption  at  the  beginning  of  the  bed,  wr.cre  a 
constantly  higher  concentration  ^ initial  concentration'  of  the  chlorine  in  the 
air  stream  prevails. 

Now  take  the  relation 


_  Service  time _ „  T 

Length  of  the  adsorbing  bed  I. 


where  O'  equals  "the  coefficient  of  protective  action".  Let  us  consider  the 
difference  of  the  service  times  for  a  fixed  length,  one  time  reckoned  from  the 
beginning  of  the  bed  and  the  other  time  in  the  central  parts  of  the  bed  and  make 
the  assumption,  that  in  the  second  case  the  chosen  range  corresponds  to  a 
complete  formation  of  the  gradient  curve,  that  is  the  rectilinear  course  of 
the  curves  in  Fig.  3.  This  difference,  which  as  the  difference  between  two 
real  time  intervals  has  a  real  meaning,  j.s  further  symbolized  with  % "the 
initial  service  waste".  Both  quantities^  and  'X  can  be  determined  without 
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difficulty  exp  orient  ally  and  allow  the  properties  of  an  adsorbent  bed 
to  be  defined  empirically  fc-r  fixed  experimental  conditions  and  further 
the  service  tine  to  be  calculated  from  the  length  of  the  adsorbing  bed. 

Thus  our  methou  of  representation  is  also  of  practical  importance. 

We  have  carried  out  this  calculation  for  the  experiment  given 
avove  and  have  obtained  satisfactory  agreement  with  the  experimental  numbers. 

was  determined  from  the  service  time  of  a  length  of  charcoal  bed  in  the 
front  (lying  down  stream)  part  of  the  apparatus  divided  by  the  length  of 
this  chosen  section.  Y  appears  as  the  difference  between  the  service  times 
of  equal  lengths  of  the  charcoal  bed  at  the  beginning  and  er.d  of  the 
adsorption  apparatus. 


1.  Air  flew  3  liters,  chlorine  concentration  2.2 % 
V  -  50  m.  -  2. 77  m. 


70  cm. 

T+  -  143.9  m. 

L+4  m. 

6  0 

116.2 

117 

50 

66.  5 

90 

1  liters, 

chlorine  concentration 

If  -  94  m. 

■S'  -  1. 65  m. 

60  cm. 

T  -  75  m. 

74.  5  m. 

50 

56.5 

56.5 

70 

91.5 

90 

In  the  first  column  the  observed  and  in  the  second  the  calculated 
venues  are  given. 
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3. 

Air 

flow  3  liters, 

chlorine  ’;oncentr 

ation  0.2$ 

X  *  16  m. 

-S'  - 

0.9  m. 

1 

<  «  50  cm. 

T  - 

29  m. 

29  m. 

60 

36 

38.25 

70 

47 

46.9 

4. 

Air 

/ 

flow  51itera, 

chlorine  concentra 

,tion  0.93$ 

""XT  «  64  m. 

•&  - 

3.3  as. 

I 

-  ■  50  cm. 

T  - 

101  m. 

98.1  m. 

60 

134 

132 

70 

167 

166.5 

5. 

Air 

flow  5  liters, 

chlorine  concentration  1.92$ 

T-  36.7 

m. 

-  1.76  m. 

L  •>  50  cm. 

T 

■  52.3  ®» 

52.6  m. 

60 

69 

71 

70 

86.5 

88 

6. 

Air 

iuow  5  litert 

chlorine  concentration  0.66$ 

X  -  98  a. 

•  5.5  m. 

1<  m  pv  cm. 

T  - 

177  ra. 

182  m. 

60 

242 

239 

The  dependability  of  the  quantities  and  on  the  experimental 
conditions  is  illustrated  by  the  following  numbers: 


Air  flow  3  liters 

't' 

Chlorine  concentration  2% 

50 

2.11 

4 

24 

1.65 

8 

16 

0.9 

o 
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Air  flow  5  liters 


Chlorine  concentration  0.66% 

98 

5.5 

1.00 

64 

3.3 

2.00 

37 

1.7. 

Kon-activated  charcoal:  T* ■  13;  » 

0.9 

Coarse-grained  charcoal  FT  »  64;  “ 

2.66 

Both  with  air  flow  of  3  liters. 

In  conclusion  we  might  point  out,  that  the  quant it ; es-S'  and  ^ 
introduced  by  us  stand  in  direct  relationship  with  the  1  utad  space"  of 
Kecklenberg.  From  Fig,  9  it  may  be  seen,  that  the  "dead  space"  of  'Kecklen¬ 
berg  is  represented  by  the  line  OA.  The  quantity  “X  is  on  the  other  h  nd 
equal  to  0/ 0  ■  A3.  From  which  flows  OA  -  AB  tan  <£>  or  the  "dec4  space"  - 
T/iST  ,  because.^'  as  quotient  T/L  (Inverse  velocity  coefficient)  is  put 

equal  to  1/tan  <f>.  From  this  the  "dead  space"  of  Kecklenberg  acquires  a 

5 

definite  physical  meaning,  instead  oi  being  a  "mathematical  fiction"  . 

5 

Koacow,  December  1928,  Inorganic  Chemistry  laboratory  of  the  Technical 
High  School.  Kollo id-Z.  Z£,  288  (1929) 

it  means  namely  that  a  time  interval  is  expressed  in  units  of  length 
with  the  help  of  an  inverse  velocity  coefficient.  In  other  words  it 
specifies  the  length  of  the  adsorbing  bed,  which  would  correspond  4  o  the 
time  interval  of  the  initial  waste  jf  the  protective  power  (/V) ,  if  the 
coefficient  of  protective  action  ^  )  were  constant  during  the  whole 
experiment. 


o 
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Summary. 

The  distribution  of  the  chlorine  absorbed  by  an  adsorbing  bed 
from  an  air  stream,  as  well  as  the  distribution  of  the  residual  chlorine 
in  the  gas  phase  along  the  same  bed  in  a  specially  constructed  apparatus 
was  studied. 

The  dependence  of  the  service  time  on  the  length  of  the  adsorb¬ 
ing  bed  is  expressed  by  two  empirical  quantities.  These  quantities  permit 
the  definition  of  the  adsorption  properties  of  a  bed  under  fixed  experimenta 
conditions  and  the  calculation  of  the  service  time  for  different  bed 
lengths  under  the  same  conditions. 

Moscow,  December  1916*  Inorganic  Chemistry  L°'ooretory  oi  tr.e  -echnicer 
High  School.  Kolloei-Z.  298  U929). 
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